Abstract
Introduction

1
Tracheobronchial foreign body (TFB) aspiration is rare in adults, although 2 incidence rates increase with advancing age. Risk factors for TFB aspiration in adults 3 are a depressed mental status or impairment in the swallowing reflex. The kinds of the 4
TFBs are variable, such as food, bone fragments, toys, coins, tablets, teeth and dental 5
prostheses [1] . The peak age is bimodal distribution, common in younger children and 6 older adults [2] [3] . 7
With the advancement of bronchoscopy and grasping instruments, there are 8 numerous methods available for the extraction of airway FBs, including rigid and 9 flexible bronchoscopy [4] [5] . However, there are few reports regarding the effective 10 extraction of dental prostheses from the airway. The irregular surface and hard 11 composition of dental prostheses make them particularly difficult to grasp and extract 12 using normally effective instruments (biopsy forceps, Fogarty balloon catheters, 13 alligator forceps, or wire baskets). Moreover, their sharp edges can facilitate 14 impaction. For these reasons, we report a new method to remove dental prosthesis in 15 airway by using a flexible bronchoscope in concert with a wire loop snare under local 16 anesthesia without fluoroscopic guidance. 17 1
Enrolled Patients 2
Over a period from 2007 to 2010, flexible bronchoscopy in concert with wire loop 3 snares to extract tracheobronchial dental prostheses was performed in 7 consecutive 4 patients. Informed consent was obtained from each patient and/or their family prior to 5 this procedure. Hospital records and procedure notes were reviewed in order to extract 6 the followings: age, gender, type of dental prostheses, locations of dental prostheses, 7
and occurrence of procedure-related complications. 8
Patients 9
During the study period, 7 patients (5 males and 2 females; mean age, 58.4 ± 17.4 10 years [± SD]; range, 26-84 years) with airway dental prostheses were enrolled. Two 11 patients had indwelling endotracheal tubes. Patients' baseline characteristics are 12 summarized in Table 1 . The locations of dental prostheses were left side airway (n=5, 13 71%) and right side airway (n=2, 29%). 14
Bronchoscopic procedure 15
A flexible bronchoscope (BF-1T260; Olympus; Tokyo, Japan) was inserted through 16 the patient's oral cavity or endotracheal tube and introducing a wire loop snare 17 through the working channel of the flexible bronchoscope with direct visualization of 18 the airway dental prosthesis. The dental prosthesis was ensnared by the wire loop 19 6 snare, and then the scope, snare, and dental prosthesis were all pulled out together 1 (Figure 1 ). These patients underwent local anesthesia without fluoroscopic guidance 2 and they tolerated this procedure well with only minimal discomfort. Table 1 . The male/female ratio was 2.5. The mean 4 age was 58.4 years (range, 26 to 84 years). 5
The cause of the airway dental prostheses were medical procedures related (n=4, 6 57%) and aspiration (n=3, 43%). Of the 4 patients with medical procedures related, 7 three patients were intubation related and one was dental manipulation related. 8
Symptoms associated with airway dental prostheses in our patients range from 9 dyspnea (n=5, 71%), foreign body sensation (n=3, 43%), cough (n=3, 43%), fever 10 (n=1, 14%) and desaturation (n=1, 14%). But two patients (n=2, 29%) were free 11 of symptoms. With regard to radiological findings, all of them were detected by chest 12 radiography ( Figure 2 ). The locations of these dental prostheses were left lower 13 bronchus (n=3, 43%), left main bronchus (n=2, 29%), right lower bronchus (n=1, 14%) 14 and right tranchus intermidis (n=1, 14%). 15
There were two patients failed to extract their dental prostheses by this method. 16
One patient received rigid bronchoscopy in operation room to extract dental 17 prostheses successfully on the next day and the other patient died of his underlying 18
Child C liver cirrhosis related spontaneous bacterial peritonitis in septic shock Focusing on the factors affecting the successful extraction of the airway dental 3 prostheses, single tooth impact the airway was the main factor affecting airway dental 4 prostheses extraction. The molar or premolar teeth with irregular shape cannot be 5 ensnared by the loop snare and cannot be grasped by this procedure. The attempts at 6 removal of the molar or premolar teeth with flexible bronchoscopy with the use of 7 biopsy forceps and wire baskets were also unsuccessful because the object could not 8 be grasped with the biopsy forceps as a result of the slippery surface and could not be 9 grasped with the wire baskets because of its irregular shape impacting the airway. 10
Discussions
1
Aspiration of foreign bodies (FBs) are common in children than in elderly people, 2 however, the peak age is bimodal distribution. Teeth and dental prostheses play major 3 roles of them. The incidence of FB aspiration in adults is unknown but male patients 4 are predominant. The classical symptoms are cough, dyspnea or cyanosis; but only a 5 small percentage of patients fit all of them. Non-asphyxiating FB may be 6 asymptomatic, so the diagnosis can be delayed for months to years. The most 7 common risk factors in adults are older age, dental manipulation, tracheostomy care, 8 medical procedures, trauma with loss of consciousness, neurological disorders, mental 9 retardation, intravenous drug addiction, and alcoholism. Of the variable objects, we 10 could differentiate into four groups: iatrogenic, organic, inorganic and 11 cranioencephalic traumatism related [1] . The most common iatrogenic procedures 12 include tracheostomy care, dental manipulation, endotrachial intubation, and 13 fibrobronchoscopy performance. (12.5 %) and thoracotomy (15.5 %) have been utilized in the removal of TFBs [1] . 7
Various instruments via bronchoscopy are available for FB extractions, including 8 forceps, snares, and suction catheters. There are also reports of the use of a Fogarty 9 balloon catheter or cryotherapy [6] [7] . There is no previous reports focus on the 10 extraction of tracheobronchial dental prostheses. We introduce an effective way to 11 remove dental prostheses firmly impacted in the airway. 12
In the presence of a high clinical suspicion, bronchoscopy should be performed for procedure was 71% for teeth in airway. Base on our limit experiences, we found that it 1 is easier and more suitable to extract dental bridge (success rate =100%) than single 2 tooth (success rate =60%) by using the wire loop snares method. The airway dental 3 bridge is difficult to grasp by biopsy forceps, wire baskets or ballon catheter. Using 4 the wire loop snares to grasp the dental bridge is effective and time saving comparing 5 to traditional procedure. From our two patients with airway teeth who cannot be 6 grasped by loop snare because the single molar or premolar teeth with round shape 7
were difficulty be ensnared with loop snare. Rigid bronchoscopy is necessary to 8 extract this kind of airway teeth. 9
A delay in diagnosis increases morbidity including cough, wheeze, edema, 10 granulation tissue formation, obstructive pneumonitis and pneumonia. Bronchoscopic 11 evaluation and removal should be performed as soon as the diagnosis is suspected [8] . 12
In our series, the duration of an event to diagnosis was almost less in few hours and 13 the duration of diagnosis to bronchoscopy performance was less in 24 hours if the 14 patient's condition is stable. Findings on radiographic imaging include visualization of 15 a radiopaque FBs, atelectasis, postobstructive changes, mediastinal shift and 16 pneumomediastinum [8] . In our series, all the dental prostheses can be seen in the 17 chest radiography because of the radiopaque materials such as metal or teeth may be 18 easily identified on CXR. The most frequent location is the right bronchial tree in 19 most populations [11] , but left bronchial tree FB is more frequent than right side in 1 our series. The location of airway FB was dependent on the patient's position when 2 he/she aspirated the dental prostheses. 3 13
Conclusions
1
Tracheobronchial dental prostheses may be introduced to remove by flexible 2 bronchoscopy in concert with wire loop snares, especial for dental bridge. This 3 procedure is a less invasive, convenient, and time-saving method to extract airway 4 dental prostheses. 5
Figure Legends 
